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ABSTRACT 


A Mollier diagram for air, including the effects of dissociation and 
ionization, as well as of intermolecular potentials to the second virial 
correction, is presented. The range of temperatures extends from the 
saturation line to 15, 000°K and the range of densities, from 1077 to 
approximately 200 amagats. 
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1.0 INTRODUCTION 


This air Mollier diagram was prepared for the purposes of data 
reduction in the operation of wind tunnels at the Arnold Engineering 
Development Center (AEDC), Air Force Systems Command (AFSC), 
USAF. This diagram represents the most recently available informa- 
tion on the thermodynamic properties of air, including the effects of 
dissociation, ionization, and of intermolecular potentials to the second 
virial correction. The diagram covers the range of temperatures from 
the saturation line to 15, 000°K and the range of densities from 10-7 to 
from 200 to 250 amagats. Above 1500°K, the plotted data are taken 
from the tables of Hilsenrath and Klein (Ref. 1), whereas the data 
below 1500°K are derived from the tables of Humphrey and Neel (Ref. 2) 
which combine information from various sources, notably the tables of 
Din (Ref, 3). Data below 90°K, as well as all data at densities below 
10-7 amagat, were generated mainly by extrapolation, using the method 
described in Ref. 4. The tables of Din (Ref. 3) provide explicit data for 
the saturation line at pressures from one atmosphere upwards. At 
pressures below one atmosphere, the saturation line is based on the 
work of Furukawa and McCoskey (Ref. 5) and of Erickson and Creek- 
more (Ref. 6), the latter being based on vapor-pressure data for pure 
nitrogen and oxygen. . 


Enthalpy, expressed as H/R having dimensions of degrees Kelvin, | 
is plotted vertically on a logarithmic scale through four decimal orders 
of magnitude. The dimensionless entropy, S/R, is the other basic 
variable. Lines at constant density are identified by their values of 
log Ci Pxs in which the ratio P1 Po is the density in amagats. The constant 
pressure lines are marked in atmospheres and the constant temperature 
in degrees Kelvin. 


The appendix contains a short list of useful conversion factors. 
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Fig. 20 Air Mollier Diagram 
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Fig. 21 Air Mollier Diagram 
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Fig. 23 Air Mollier Diagram 
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Fig. 24 Air Mollier Diagram 
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Fig. 25 Air Mollier Diagram 
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Fig. 26 Air Mollier Diagram 
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Fig. 27 Air Mollier Diagram 
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Fig. 28 Air Mollier Diagram 
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Fig. 29 Air Mollier Diagram 
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Fig. 30 Air Mollier Diagram 
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Fig. 31. Air Mollier Diagram 
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Fig. 32 Air Mollier Diagram 
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Fig. 33 Air Mollier Diagram 
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